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MEMORANDUM

To: Michael Berkoff - U.S. EPA REF. NO.:  056393-07
FrROM: Greg Carli/ Aaron Stadnyk - CRA/cs/11 DATE: August 12, 2011
CcC: 12th Street Landfill Technical Team:

Richard Gay; Weyerhaeuser; Kristi Zakrzewski; MDEQ;
John Bradley; MDEQ); Jeff Keiser; CH2MHill;
Scott Hutsell; CH2MHIlI;

RE: Remedial Action - April 2011 Groundwater Sampling Results
Following the Groundwater Monitoring Well Installations
12th Street Landfill-Operable Unit No. 4-Allied Paper/Portage Creek/Kalamazoo River
Superfund Site; Otsego Township, Michigan

The following memorandum was prepared by Conestoga-Rovers & Associates (CRA), to summarize the
results of the April 2011 groundwater sampling event, which was preformed following the installation of
the groundwater monitoring well network at the 12th Street Landfill, Operable Unit No. 4 - Allied Paper/
Portage Creek/Kalamazoo River Superfund Site, located in Otsego Township, Michigan.

The purpose of the April 2011 groundwater sampling event was to conduct a round of groundwater
sampling prior to implementing the Operation, Maintenance and Monitoring (OMM) activities at the Site
and as a follow up to the Vertical Aquifer Sampling (VAS) completed in November 2010.

A total of 15 on-Site groundwater monitoring wells (MW-101S, MW-101D, MW-102S, MW-102D, MW-103D,
MW-104S, MW-104D, MW-1055, MW-105D, MW-106S, MW-106D, MW-107S, MW-108S, MW-108D, and
MW-109D) were installed in February, at varying depths, around the perimeter of the landfill to complete
the OMM monitoring well network. The locations of the monitoring wells are shown on Figure 1.

Monitoring well completion details, which were selected based on the VAS analytical data, are presented in
Table 1.

In March and April 2011, CRA collected groundwater elevation data from the monitoring well network to
assess the groundwater flow patterns at the Site. Figures 2 and 3 present the groundwater elevations and
contours for March 2011 and April 2011, respectively. In April 2011, CRA collected a round of groundwater
samples from the monitoring well network, via low-flow sampling techniques. Groundwater samples were
analyzed in the field for pH, oxidation-reduction potential (ORP), dissolved oxygen (DO), conductivity,
temperature, and turbidity. Samples were collected and submitted for laboratory analysis of total
compound list (TCL) volatile organic compounds (VOCs), polychlorinated biphenyls (PCBs), and total
analyte list (TAL) metals. The April 2011 analytical results are presented in Table 2. For comparison
purposes, select November 2010 VAS analytical results, for the 15 well screen intervals that correspond to
the groundwater monitoring well network, are presented in Table 3. Both the April 2011 and
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November 2010 VAS analytical results were compared to Michigan Act 451, Part 201 Cleanup Criteria and
Part 213 Risk-based Screening Levels: Residential and Non-Residential Generic Cleanup Criteria, identified
by MDEQ RRD Op Memo No. 1, updated March 25, 2011, pursuant to 1994 PA 451 as amended.

The monitoring well network was installed at the Site as specific well screen depths, based on the VAS
sampling and approved by the United States Environmental Protection Agency (U.S. EPA). Each well
screen depth was selected based on an evaluation of the analytical data, which determined the VAS results
that best represented the highest concentrations of potential landfill constituents present in groundwater at
each location.

At each monitoring well location, the selection of each proposed screen interval was based on the presence
of following parameters:

e Highest concentration of PCBs

» Presence of mercury

e Highest concentration of VOCs

» Highest concentration of TAL Metals

By applying this methodology to compare the April 2010 analytical results against the VAS analytical
results, the following observations can be made:

e In both the April 2011 and November 2010 analytical results, PCBs were not detected at or above the
applicable criteria. Only two detections of PCBs were noted in the in April 2011 analytical results
(i.e., MW-106D and MW-108S), at concentrations which were an order of magnitude lower than those
detected during the VAS sampling and below the detection limit for PCBs in groundwater.

e Mercury was previously detected in the November 2010 VAS analytical results at 10 of 15 VAS intervals,
at concentrations above the Groundwater Surface Water Interface criteria (GSI). During the April 2011
sampling event, mercury was not detected in any of the groundwater samples. It should be noted that
the low level sampling protocol for mercury was not used during the follow up sampling event so that a
true comparison could be made to the November 2010 VAS analytical results. Therefore, the detection
limit for mercury is above the GSI criteria. Low level mercury sampling method will be used during the
OMM sampling to evaluate compliance with Part 201 GSI criteria.

e Inboth the April 2011 and VAS analytical results, very few VOCs were detected in the groundwater
samples. For those parameters that were detected, all detections were well below the applicable criteria.

e Various TAL metals (aluminum, chromium, copper, iron, lead, manganese, and vanadium) were
consistently detected throughout the VAS samples at concentrations exceeding both the residential and
non-residential generic criteria. Fewer detections were noted in the April 2011 analytical results. Of the
TAL metals detected in the April 2011 analytical results, only aluminum, iron, and manganese were
detected at concentrations exceeding the residential and non-residential generic criteria.
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e A comparison of the results for the deep sampling interval locations (i.e., VAS versus April 2011
groundwater sampling), presented in the below table, show that the parameters which were driving the
well screen placement at these locations were not detect or not present at levels which are of significant
concern and therefore further evaluation at lower elevations is not warranted.

Location VAS Driver Follow Up Results
MW-101D TAL Metals All TAL Metals < GSI
MW-102D PCBs, Hg PCB and Hg: ND
MW-104D PCBs, Hg PCB and Hg: ND
MW-105D PCBs, Hg PCB and Hg: ND
MW-106D PCBs, Hg PCB and Hg: ND
MW-108D VOCs VOCs < Part 201 Criteria

In addition, based on a review of the recorded field parameters, there was a significant decrease in the
observed turbidity levels collected during the April 2011 sampling event versus the VAS sampling event.
Previous turbidity readings collected during the VAS sampling activities frequently exceeded the
recordable limits of the field equipment. However, during the April 2011 sampling event, turbidity in all
samples did not exceed 60 Nephelometric Turbidity Units (NTU), with the majority of turbidity readings

being recorded below 15 NTU.

Observed groundwater quality, as expected, has drastically improved between the VAS sampling and the
April 2011 sampling events. Moreover, the monitoring well network installed appears to be providing a
complete characterization of the groundwater quality in the vicinity of the 12t Street Landfill and will be
suitable for the OMM purposes. Therefore, based on the analytical results for the April 2011 event, no
further groundwater investigation or additional groundwater monitoring well installation is recommended

at this time.

Following the U.S. EPA review/comment and subsequent approval of the OMM Plan, the long-term

groundwater monitoring program will be initiated at the Site.
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Monitoring Locations

Groundwater Mouitoring Wells

CRA 056393Memo-11-Tables

MW-1015
MW-101D
MW-1025
MW-102D
MW-103D
MW-1045
MW-104D
MW-1055
MW-105D
MW-1065
MW-106D
MW-1075
MW-1085
MW-108D
MW-109D

TABLE 1

MONITORING LOCATION COMPLETION DATA
12th STREET LANDFILL

Ground Surface
Elevation

(feet AMSL)

734.35
734.33
704.18
704.43
704.37
703.86
703.48
704.89
704.78
703.88
703.66
703.76
703.32
703.39
707.41

OTSEGO, MICHIGAN
Reference
Elevation Well Depti
(feet AMSL) (feet)
737.46 39
737.14 75
707.36 10
707.43 45
707.36 35
706.55 25.5
706.42 45
707.86 12
707.89 47
706.96 9
706.36 45
706.73 13
706.21 9
706.16 45
710.46 23

Screen Length
(feet)

[N BN B B O N S LI B S R I |

Depth to Top
of Screen

(feet)

32
70

40
30
19
40
42
39

40
18

Page 1of 1

Top of Screen
Elevation

(feet AMSL)

702.35
664.33
701.18
664.43
674.37
684.86
663.48
699.89
662.78
701.88
664.66
695.76
701.32
663.39
689.41



Sample Location

Sample Idenhfication
Sample Date

Sample Elevation (feet ANMSL)
Screen Depth (feet hys)

Sample Tupe

Metals

Aluminum
Anbmoeny
Aracnx
Barium
Berylhum
Cadnyum
Chromum
Curbalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Selemum
Silver
Sodium
Thalhum
Yanadium

Zinc

PCBs

Arcclor 1016 (PCB-11116)
Aro Ing- 1221 iPCR-1271)
Araclor-1232 (PCB-1232)
Aroclor-1242 (PCB-1242)
Arodlor- 1248 (CB-1248)
Arow lor- 1254 (PCB-1254)
Arnior- 1260 (iPCB-iioli)
Telal PCBs
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Groundroater Cleannp Criteria

Units

ng/L
g/l
ng/L
pes/L
vp/L
neL
ne/L
np/L
/L
ne/L
npsL
ng/L
ny/l
nt L
s
ngsL
ugil
ugsl
ng /L
ng-L
npol

gL
relL
ng/L
np/L
np/L
wp/ b
[
ne/L

a b
S0 50
6 6
n 10
2000 2000
1 4
3 5
100 nn
4 100
1000 1000
ann i
) 4

400000 T10m00

30 S0
2 2
10 L
30 S0
M o

120000 3500

2 2
45 h
2400 S
19 ns

1400
41

s200
a1y
no

A

TABLE 2

SUMMARY OF

APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
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Sample Location

Sample ldentification

Sample Date

Sample Elevation (feet AMSL)
Screen Deptl (feet bgs)
Sample Type

Valatle Organic Componnds

Acelone

Benzene

Bromobenzene

Brovmadic hloromethane
Bromnform

Briomomiethane (Methyl bromide)
2-Butanane (Methyl ethyl ketone) (MEK}
N-Bulylhenzene

Carhen disulinde

Carbon tetrachloride
Chlorobenzene
Chlorubromomelhane
Chloroethane

Chleroform (Tra hilaromethane)
Chleromethane (Methyl chlonde)
2-Chlerooluene

4-Chloratoliene

Cymene (p-lsopropy lteluene)
1.2-Dibroma-3- hinropropane (DBCP)
Dibrominchloromelhane

1.2 Dibromorthane (Ethylene dibromide)
Dikromomethane
1.2-Dichlorobenzene

1.3-Dic htorobenzene

13- Duhlarehenzene
Dichlorediffunrmethane (CFC-12)
L1-Dichloroethane
1.2-Dichloroethane

1 1-Du hloroethene
18-1,2-Dichlorocthene
trans-1,2-Dichloroethene
LA-Dichlorapropane

1.2 Dichioropropane
2.2-Dihloropropanc

L1-Du hlorapropene
13-, 3-Dichlosepropens

frans-1.3- Dy hloropropene

CRA 115030 Mpmo | |- Tables

Gronndwater Cleannp Criteria

m

Units

we/L
ng/L
ng/L
ng/L
ng/L
be/L
ne/L
ne/L
ng/l
np/L
ng/L
up/L
np/L
ng/L
ne/L
ng/L
ug/L
ng/L
ng/L
ng/L
ug/L
ng/l
ng/L
e/l
ng/L
ug/L
pe/l
ng/L
ng/L
ng/L
ne/L
ng/L
ng/L
np/L
ng/L
ne/L
ng/L

a

it
5
1R
80
BN
10
13m0
R0
Ko
5
n

410
R0
260
150

&0
s

60N
66

1700

RN

70
0

w

b

21
3
50
80
Ru
29
3R00N
210
230
5
100

17on
R0

1100

4m

0.2
RO
nos
2
sl
19
75
4800
2500
5
7
70
o

¢

1700
200

D
1D
A5
220
ID
D
15
25

11nn

s
1D
ID

1D
5.7
iR
pL]
17
iD
740
30
130
w2
1500

230

AW-1015
GW-56393-040611-EV-002
Y2011
702.35 - 663.35
32-39

R
0501
200
050Uy
asout
.50 U
R
20
050U
[Stau)
nsnug
050U
050Uy
nmsou)
50U
20y
20U
20U
R
nan
21Hu)
a.s0 4]
.50 L1
050ty
0501y
aso Ly
50U
0.50 U]
050 U]
050 L)
[USTIREN]
0501
050 U7
0.501L1)
050 UJ
[USTARR]]
nsovy

TABLE2

SUMMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN
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Sample Location

Suemple Identificatran

Sample Date

Sample Elevation (feet ANISLY
Screen Deptir (feet bgs)

Sample Tupe

Elhyltenzene
Hexachlorabuladiene
2-Hexannne

Isopropyl benzene
4-Methy1-2-pentanone{NHBR)
Methylene chlonde
Naphthalene
N-Propylbenzene
2-Thenylbulane (sec-Butyibenzene)
Styrene

tert-Butylbenzene
1.1.2.2-Tetrachloroethane

1L 1L2-Tetrac hloroethinne
Tetrachlororihene

Toluene
1.24-Trichlorobenzeny
1.2,3-Tric hlorobenzene

111 Tru hloroethane

1 1.2-Tru hloroethane
Trichloroelhene
Trchloroflueromethane (CFC-11)
1,23 Tachloropropane
1.2.4-Trimethy lbenzene
1.3.5-Trimethy Thenzene
Vinylchlonde

Xy lene

méep-Xylenes

Ficld Parameters

Conduc tivity, tield

Dissolvrd oxygen (DOY. field

Oxadation reduction polental (QRP). Jiekd

pH. tield
Temperature, field

Turbidity. field
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Groundrater Cleamip Criteria ™
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TABLE2

SUMMARY OF

APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
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Sample Locatron

Sample Identfication

Sample Date

Sample Elevation (feet ANMSL)
Screen Depth (feet bgs)
Sample Type

Metals

Aluminum
Antmnny
Arsenic
Barium
Berylliam
Cadmium
Chromium
Cobalt
Copper
fron

Lend
Magnesum
Manganese
Mercury
Nickel
Selnium
Silver
Sodium
Thalliuim
Vanadinm
Zirw

PCBs

Arador- 1016 (PCB- 1tH6)
Aradlor-1221 (PCB-1221)
Araclor- 1232 (PCB-1212)
Aroclor-1242 (PCB-1242)
Arnclor-1248 (PCB- 124R)
Arodlor-1254 (PCB-1254)
Aroclor- 1260 (PCB-126t1)
Total PCBr
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Groundwater Cleanup Criterta
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0420 1)
0020 U)
0.020 L)
ND

TABLE2

SUMMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

MW-1045 AMIV-104D MW-1055
GW-56393-M40711-EV-012 GIW-56393-040711-EV-013 G4 -56303-040711-EV-010
72011 4/7/2011 y72011
684.86 - 658.86 663.48 - 618.48 699.89 - 687.89
20-25 40-45 5-12
97.4™ 184 a1
a0s U 007 U 005 U
[IFEY| 02R1 02357
734 79.1 146
00os | 20U oo
nmo) nmz1 ]
asu 060 n2gt
nwn2 1.291 (LADR
0a2 076 n7h
474" I M4 419"
023 0.0R0 na
25300 25610 1180
15 | BITT 208"
U 02y 020U
123 141 192
1 1u PR
[T annu non g
24BN 24900 25000
o 02 Py
VAR n2s nig)
150 248 0.2
an2a U 0020 U) 0020 Ut
a.na U 1,040 UI a0 Ul
0020 Uf 0.020 U 0.0201 U1
0.0 Ul 0.020 U} an
omaul 1.020 U) an2a Ly
0020 Ul w020 U w0 Uj
a0l 0.020 UT a.n20 )
ND ND ND

MW-105D

GW-56393-040711-EV-D1T

&7/2011
662.79 - 615.79
42-47

7.6
nost
nsn

714
opnu
0005 |
nv

w126

0.02

1nk ]

0070
26000

212
n2uv

1.98

10U
ap0u

21900
ano

0.141]

123

0.020 U}
n.040 Ul
n020 Uy
020 Uy
no20 U)
w20 Ul
no20 Ul
ND

MW-1065
GW-56393-040711-EV-008
772011
701.89 - 692.89
2-9

278

[(RFRC

— 53

338
aom |
ama |

nan

azeu

Lok

ﬁ 20800 J*"

030
ATom

Ii FCER

H2oL
187
1ou
nonu
21500
o200
029

1.82

ap v
0040 U]
020 U]
0.020 U
0.020 UJ
0020 Uj
020 Uj
ND
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TABLE2

SUMMARY OF
ATRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

Sample Location ANY-103D AW-1048 AMW-104D AIW-1055 MW-105D AW-1065
Sample ldentificaton GW-56393-040711-FV-014 GW-56393-040711-EV-012 GVW-56393-030711-EV-013 GW-55303.040711-EV-016 GW-56393-040711-EV-011 GIV-36393-040711-EV-008
Sample Date 472011 72011 V0N /2011 V2011 4772011
Sample Elevation (feet AMSL) 674.37 - 639.37 684.86 - 658.86 AR IR - AIB 4R £09.89 - 687.89 662.79 - 613.79 701.89 - 692.89
Screen Deptls tfeet bgs) 30-35 20-25 40-43 3-12 42-47 2-9
Sample Type Groundmwater Cleannp Criteria '

Units a b ¢

Volatile Orgame Componnds

Accione s 7 20un iF K R R R R R
Benzene wpsL 5 3 200 [UEIIR R nap L 0500 nso nant 050y
Bromobenzene ug/L 8 S0 . 20U 20U 200 20U 2007 20U]
Bromodic hloromi-thane ngsl &0 B0 1D us0u) nso n4s] 050 a5 nso L
Bromoform npsl R RO 1D 50U nsou| 050 L) 05 UL 0.50 U] 0Si Ly
Bronwmiethane (Methyl bromide) raas i 2 25 850U} 1,50 Ul ts0 Ut 30 Ui w50 LT n50 L]
2-Butlanane (Methy L ethyl ketone) (MEK) g/l 13000 NN 2200 R R R R R R
N-Buiylbenzene wi/L R1Y 2% 1D U 200 20U 200 20U 20U
Carbon diaulfide ug/L s 20 1D (.50 L) .50 Ut 03y asni;) 30 oS Uy
Carban tetrac hloride upsb S 5 1 {0 asay TR B 430U W5 UL
Chlorobenzene np/l 100 nn 25 0501 LR nsnL) S50 UL 030Ul n.s0 L
Chlarohramameihane ug /L - - - asow) ns0u) 0300 nsou| a.snur 0501
Chloroethane ngiL 4w i7nn 11y asou] nso v 0sou) nsovuy 050 L) nsnu
Chlorelorm (Trachlormmethane) ug/L [ RO 3sn 050 U) 0.50 LT 058 nso L woan 1 050 UL
Chluremethane (Methy Lchlorde) ug/L 260 1100 1D 012] ns U N 050 L) 03001 050 Ul
2-Chlerololuend ' ng/L 150 420 1D 20U 2001 20U 20U] 20U 20
4-Chlerotaluene ng/ L - - - 2ou} 2001 200] 20U1 20U 20U
Cymene (p-lsapropy Holueney ne /L - - - 2o 20 2ou] 20U 200! 20U
1.2-Dibrome- 3« hlurepeopane {DBCT) ug/L 02 0.2 - R 20U] 200] 0 2] 20Uj
Dibromodhlsromethane ug/L &N 80 D (ST nsnv) 3R | nso Ul nsnn ns0 L)
1 2-Dibromocthane (Ethylene dibromude) ng/L 005 003 5.7 2y 20 2001 20U 20U 20U
Drbromomethone wg/L 81 230 - 0.50 U] 0,50 1) 050U 050U 0y nsa Ul
1,2-Dwhlarabenzene ng/L 600 a0n n 030Uy nsou 30Uy .50 U] asni) 50 L)
1.3-Dichlarabenzene ug/L 66 19 P 050 UJ nsny fnsn Ly n.s0u AN D50 L
143-Pihlorabenzene np/L 75 75 17 nsuup n.50 ) a3nU nsow 050 050U
Dichlorodimueromethane (CFC-TM ug /1 1700 800 i[a] 00 psity] 0L RELIRS o356 (30 Ul
11-Du lorocthane up/L 580 2500 740 30U 050 0.5 L] 050 U] 030U 150 U
1.2-Div hloroe thane pg /L 5 5 W0 050 U] n.50 Uj asn L) 050 Uf @50 uf S0 Ul
1.1-Du hlurocthene ng/L 7 7 130 050U 05011 0.50 1) N5 U] .50 U1 030Uy
19-1.2-Dichlnrocthene ng/L 70 70 620 wsoul ns0u) .50 U) ns0 Uy 0.50 U] 050Ul
frans- b2 Linhinnovibe ne My L Filli iiii Fatiil o L .30 L w5 sy 0.50 U nsO Ul
1L3-Dichloropropane ng/l - - - asoL) 0501 [[AIRU)] 050 U1 .50 nso
1 2-Dit hloropropane pg/L 5 5 230 a.s0 ) 050 .50 1) 050U a.30 Ul 050Ul
2.2-Dichloropropane up/L - - - a.50U) nsoul 050 L) 050 U 050 UJ nsoul
1,1-Din Moropropens ng/L - - - a.50U) LERE 050 LT n50L] 050Ul 050 U)
as-13-Dulorupropene ng/L - - - aso ) 0se 05017 sy s U n.s0 Ul
trans-1.3-Dyc hloropropene ne/L - - - s Uy nso YUl nsng) 050 U) 0.50 UJ nsnyy

CRA SR ¥IMemo- 1]-Tablec



Sample Location

Sample ldentification

Sample Date

Sample Etevation (feet AMSL)
Sereen Dephn (feet bge)
Sample Type

Ethylbenzene
Hevablorahutadiene

2.Hesanome

Isopropy] benzene

4-Methyl-2- pentanone(MIBK}
Methvlene « hlonide

Naphthalene

N-Fropylhenzene

2-Theny butane (sec-ButyIbenzens)
Styrene

lert-Butylbenzene

2-Tetrac hloroethane

2-Tetrac hloroethane
Tetrachloroeihene
Toluene

12,4-Tru hiorohenzene
L2.2 Trichlvrobrnzene
1.1.1- Trchloroethane
1.1,2-Tre hloroothane
Trichlometheny
Truhloreflusromethane (CFC-11)
123 Tru hloropropanc
1.2,4 Tnimelhy|benzene
135 Trimethylbenzene
Vinyl chleritde

- Xylene

mé&p-Xylenes
Freld Parameters

Conduclivity. field
Drasolved avygen (DO) field

Oxidaten rechue on potential (ORF). field

pH. tield
Temperature, fisld

Turbidily, freld

€ R& 1539 M emis 1] Tables

Groundiwater Cleanup Criteria

w

Umis

e/l
ng/L
np /L
nesL
ug/l
e/l
np/b
ng/L
me/L
np/k
ng/l
ng/L
wg/L
ne/L
g/l
ng/L
npfL
ne/L
ng/l
/L
ne/L
ne/ L
ng/ 1l
ng/l
ng/L
ng/ L
ng/L

mS/rm
mg/L

mallivells

s
Deg ©
NTU

a

74
15
1000
a0
1840
5
520
80
&
1
Lt
RS
77

790
7

2m

2600

hS-R3

b

74
42
2900
2300
5200
5
1500
2%
20
10
7
35
un
5
79
70

65 R5

¢

18
sy
1D
2R
1D
1500
11
1D
D
RO
1D
78
1D
O
270

Ha

R9
1wy
200

MW-103D
GW-36393-040711-EV-014
772011
674.37 - 639.37
30-35

n.50 L)
201
001
20U
R
20U
20U)
20Uy
2y
0.50 1)
20U
usuu
050 L'
nsnin
(s
20U
PR
03
asour
a5 U]
oS0
nsnu
20U
204)
[(AER U]
30U
.50 Ut

0.n2h
13
40
822
.68
29

TABLE 2

SUMNMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

MW-1048
GW-56393-040711-EV-012
/72011
684.86 - 658.86
20-25

050U
20U

20U

200]

R

201
20U)
2our
200U
nsnu)
20u)
0.50U)
nsouf
nsni
noa0 )
2.0U(
20U
0sa Ul
n50]
05011
050Ut
nso L
20u)
20y
050 0)
nsou)
nsou

064
117
1n
8.17
1088

MW-104D
GW-56393-040711-EV-013
¥7/2011
663.48 - 618.48
40-45

03nL
20Uy

2011

20U

R

200
20Uy
20U
20U]
nsnuj
20
asnuf
s L)
nsnu
0060 |
RRIRS])
pEURU
asouy
050
50U
asnuy
asn Ly
201
2010
(LR
aspu)
asn iy

asiR
096
4n
R.18
10.29
ms

MW-1058
GW-56393-040711-EV-010
4772011
699.89 - 687.89
5-12

nse L
20U
ENU)
20Ul
R
FYIRU]
20Ul
20U)
20Ul
0350 UJ
2010
0.500)
ENRU]
0504
050 U
20Ul
20
WS U
n.s0 U
0.50 Ul
050Ul
050U
2l
2001
nso vl
0501
ns0 L

BR1Y
(23
12
.04
9.75

799

AW-105D
GW-56393-040711-EV-011
V2011
662.79 - 615.79
42-47

.30 L]
20U
0L
20Uy
R
20U
20l
20U
2uy)
050Uy
20U
w50 Uf
asnLt
s
.50 1)
20U
20U
#5000
0501
.50 L]
Q.30 1)
050 L0
200
00
050U
0.50 U
n.sn Lt

R
2.32

814
1134
416

ATW-1065
GW-56393-040711-EV-005
472011
701.89 - 692.89

2-9

050U
200}
20U)
2001
R
20U
20U
20w
20U
nsn i
20U
0.50 UT
050 Uf
nso Ul
0.090 ]
2nu
RRL}
050 11}
050 Lt
0.50 U
0.50 L1
n.50 U7
20U
PR
0,50 U]
nsoL)
nsnul

1171
n2

0.84

R25

156
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TABLE 2

SUMMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

Sample Location AW-106D AW-107S Al -1085 ATW-108D MW-100D
Sample ldentthication GVW-56393-040711-E\-009 GVW-56393-040711-EV-N07 GW-56393-D40711-EV-005 GW-56393-n40711-F V-0 GW: A-N4NRTT-EV-N04
Sample Date /2011 Y720m 4i/2011 yron V62011
Sample Elevation tfeet AMSL) 664.66 - 620.66 695.76 - 682.76 701.32 - 692.32 663.39 - 618.39 689.41 - 666.41
Screen Depth (feet bgs) 40-45 813 2.9 40-45 22.27
Sample Type Groundwater Cleanup Criteria '
Linite a b 3

Melals
Alominum /L sn 50 6 52 40" ] 288 0.7
Anlimony Hg/L 3] o (R [T i L iy U LUK L [U0S]
Arscnn np/L n H 0 0ao | 4R 0301 052 nis)
Barium np/L 2000 2000 1400 usg &6.1 87 g AR
Bery linm ng/L 1 1 11 o nna 0008 ) Hong | npR0 U
Cadnvwum pr/L 3 5 S0 nyg12} w1 o) ILOIR | [
Chromunm ng/L 00 1 1 aso n22L 0k Y [UERY
Cuball up/L 0 10 tn IR 04 N8 353 0
Copper np/L nno 1000 2 nas 137 160 139 1.4
Iron gL e i 1500 [ 8301 | 2735 201] 07
Lead ne/L 1 i M nnsa n.nse n.263 0.275 0,079
Magncaium ng/L 400000 10000 B 24700 07N 33300 17000 21100
Mangancse g/ L s0 50 5200 64 | 2687 ] 241 2017 216
Mercury TN 2 2 N o [ uU 020U nau
Nickel ne/L 100 1 130 140 9] IR 21 117
Selenmm ng/L S0 ETl H Y 1 o mu udl
Stlver ug/L M 9 0.2 o w20 v 20U an0 nenu
Sacdium pg/L 120000 330000 0000 21900 20600 S100 21m
Thallam ng/L 2 2 27 0020 1211 oo U (LOYR a0na |
Vanadim ng/L 1.8 2 12 0.11) oo 0.3 (.19 n15)
Zine ng/L 2100 30D Ao 162 4 2.0 AR 150
PCBs

Aroclor-1016 (PCB- 1016) ng/L - E 2o v ne20U) w.n2o U 0.020 Uf un2a Uy
Arovlor-1221 (PCB-1221y ne/L - - - 40 Uy o0 y) 0.040 UJ 0.040 UF ama L
Aroclor-1232 (PCB-1232) na/L - - - noao Ul n020 1) o.n20 ur 000Ul (Y]
Arocor-1242 (FCB-1242) np/L - - - 0020 L) 020 U] 01020 U} 0.020 UF 20V
Aroclor- 1248 (PCB-1248) ns/L - - - 04020 U) 020 U) 0020 Uj 0.020 Ul an20 L)
Aroclor-1253 (PCB-1254) gL - - - 008 ) nin Ut 1an56 § noz0 Ul 0.020 U]
3 Zob i TTE 13 t BILG fear L E H

Tola) PCBs ng/L 0ns 05 n2 000RY | ND 00nse | ND

€ RA 150190 amnn-11-Takles



Sample Location

sample ldentsfication

Sample Date

Sample Elevation (feet AMSL)
Screen Deptli (et bgs)
Sample Type

Volatile Organic Compounds

Acelonr
Benzene

Bromobenzene
Bromeadichloromethane

Bromuoform

Bromomethane {Methyl hromide)
2-Butanane (Methyl ethv] kelone) (MEK)
N-Butylbenzene

Carben disulinde

Carban lelrachloride

Chiorobenzene

Chlorohromomethane

Chleroethane

Chlarotorm (Trichloremethane)
Chloromethane (Methylchlorde)
2.Chlurotoluene

4-Chiorololiene

Cymene (p-lsopropy loluene)
1.2-Dibrome- 3 hlorapropane (DBCPY
Dibramnchloromelhane
1.2-Dihramoethane (Ethylene dibrannde)
Dibromomethane
1.2-Dichlorobenzene

1.%-D¥ hlarobenzene
1.4-Dichlorabenzene

Dic hlorodiflunromethane (CFC-12)
1.1-Dithloroethane
1,2-Dihlaroethane

1.1-Dachloroethene
cis-1,2-Dachloroethene
Irans-1,2-Dichloroethene
1,%-Dichlaropropane

1.2-Du hloropropane
2,2-Dichlaropropance

1.1-Dit Moropropene
c1e-1,3-Dichloropropene

trana-1.%- D hloropropene

€ KA 0583930 pmo 11-Tahlea

Groundwater Cleanup Crilerin

Units

ng/L
np/L
ng/L
ng/L
e/l
ne/L
ng/L
ng/L
ng/L
ne/L
e/l
ng/L
/L
pg/L
e/l
ne/L
ng/L
ne/L
we/L
ng/L
/L
np/L
ug/L
ng/L
ng/L
ng/L
ne/L
BR/L
ng/L
ng/L
np/L
rg/L
ng/L
ng/L
ne/L
ne/l
ne/L

a

70
5
1K
8n
BIt
1w
TN

Rt

AUl

non

aw
RN
260
150

&0
ans
R0
600
b

17110
BAD

w

~

mn
ton

b

21on
5
50
Rt
R
29
rROON
20
2wn
5
nn

1700
L
1100
42n

nos
20

600

¢

1700
2y

[In}
{8}

2201

1no
A5
15}
ID

5.7

11
28
17
1D
74
Rl
™0
620
1500

230

ATW-106D
GVW-56393-040711-EV-009
V72011
664.66 - 620.66
40-45

R
nso
20U)
0.snuj
u.50 Ul
0.50 U)

R
pAY
.50 U}y
030 Ut
0snU)
0.5n Uy
nsn ul
150 Ut
0]
20y
anuy
20U
201
nanu
20t
050 U)
50 U
.50 U
050 U]
0so Uy
0snu)
450Uy
s
0.50 UJ
nsnuy
0.50U)
asnul
050U
(.50 UJ
050U
nsn Uy

TABLE2

SUMMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

AW-1078
GI¥-56393-040711-EV-007
Y7201
695.76 - 682.76
8-13

R
050y
2o
asn Ly
0.50 Uy
.50 Ut

R
20U]
050U
asny
nsy Ly
150 Lt
30Ul
50U
0.50 L)
200
201
2008
RRARE}
050 )
20
asny)
asnu)
n.sn Ly
s
a.50 U}
asnuf
as0uy
0.5nL
0.50 U}
050 Uy
30 U)
0.sn Uy
0.50 U]
05 Uf
050 U]
n.so Ly

AW-1085
GW-56303-040711-EV-005
2011
701.32 - 692.32
2-9

R
nspu
20U
nsog
500
RN
R
20u1
os0ul
050Ul
50 U)
n.s0 U
0.50 U
os0up
nsaL
20U
200
0
0u
n.s0u)
20U}
1,50 Ul
0.50 U}
030 Uf
050 U]
050Ul
nsn Ul
ns0 Uy
nsou|
nsoul
150 1y
0n.50U)
nsoujp
050U
050Ul
050 U]
nsa Ul

MW-108D
GW-56393-040711-EV-006
/2011
663.39 - 618.39
40-45

R
asa
20U
00Ut
.50 Ul
450U

R
201
Q50
o5
050 L)
0.50 U)
050y
(N0
1.50 UJ
20U]
20U]
20U
20l
50 U]
2010
wsnu
050 U]
050 Ly
a.5n Uy
n.5nuj

0147

0.50 U]
050 UJ
050U
50 UY
051
nsn
0.50u)
nanuy
a0
nsnuy

MIY-109D
GW-56393-040611-EV-004
Y6/2011
689.41 - 666.41
22-27

R
N5
20U
nsou)
.50 14
sy

R
20U}
050U
050 Uf
nsnul
ns0L)
[UEIRN
os0Lf
ns0ul
201
200
2nu|

R
nsu Ul
2nul
n30u)
0350 U]
nsouj
n30Uj
LAY
05U
0350
=N
na6 Ul
0sitLf
nsnu)
nso U
oseul
nsoul
n.50U7
nsn
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Sample Location

Santple ldentificaton

Smmple Date

Sample Elevation (fect AMSL)
Sereen Depilt (feet bgs)

Sample Tupe

Ethvlbenzene
Hexnchlorabutadiene
2-Hexanone

Isoprupyl henzene
4-Methyl- 2 pentanons(MIBK)
Methylene chlonde
Naphthalenr
N-Tropylhenzene

2-Phenylbutane (s -Butylbenzene)

Styrena
{erl-Butylbenzene
1,12 2. Tetrachiororthane

1.1,

2-Tetrachlorvethane
Telrachlorcethene
Toluene
124-Trichlorabenzem:
123 Trichlorobenzene
1.1,1-Trichinroethane
1.1.2- Tnic hloroethane
Trichloroelhene

Trw hlorofluoronw thane (CFC-11)

L2 Trhleropropans
12 3-Trimethylhenzene
1A5-Trumethylbenzene
vinvl hlorde
Nyl

mip-Xylenes

Fivid Parameters

Condud tivity, ield

Dissolved oxy gen (DO). hield

Oxidation reduction potentinl {ORD), field

pH. field
Temperature, field

Turhidity, field

€ KA (150393 emn || Tahloc

Groundwater Cleanup Criteria

m

Uuite

pe/L
np/L
np/ L
/L
ng/L
np/L
ng/L
np/L
ne/L
ap/L
ng/L
ne/L
ug/l
ng/L
ne/L
np/L
g/l
npsl
ng/L
ng/L
ng/L
ng/L
np/L
ng/L
g/l
/L
nR/L

mS/em
mg/L

millivolls
su
Deg, C
NTU

a

74
15
1
&
1800

5
20

o

a0
&0
1m

RS
77

790

70

20n

2600

b

™
12
2900
230n
5200
5
1500
2w
230
nn
2
5
2
5

Tun

c

1R
onsy
D
28
18}
1500
1
1D
iD
R
1D

89
LR
200

45
11
41

MW-106D
GW-56393-040711-EV-002
o201
664 66 - 620 66
40-45

asnul
20U
p{RU]
20Ut
R
200)
2nu)
20U
201
{150 U1
2nuy
oso U
[IAIRE)}
asnu)
0060}
2nu)
Y
w30
050 U)
as0 L)
{150 U
w50 Ly
2nug
2oUu1
0sny|
WA UT
050 U1

TABLE 2

SUMMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
O ISEGO TOWNSHIP, MICHIGAN

AMW-1075
G1¥-56393-040711-EV-007
V72011
69576 - 682.76
8-13

osou)
20U
0 Uj
200
R
20U
20U
RG]
20U
050 1)
2.0
050 UT
s LT
05011
050 LT
200
200
050U
050Uy
050 L}
(IR
WSy
201
2007
nse L)
(AN
sy

0.RD6
022
032
LIl
Q77
7Y

ATW-108S

'-56393-040711-EV-005

72011
701,32 - 682.32

2-9

n3oul
20U
20U
20U
R
20U
20U
20
20U
ns0uf
20U
05001
ns0uf
nsnu
nsouv
20U
20U
s
nsou
nsouv
nso vl
n50L
2010
20U
n.50 Ul
nsou
nsn

n.e42
2hR

R27

9an

MW-106D
GIV-56303-040711-EV-006
/2011
663.39 - 618.39
40-45

nso Ul
20U)
20 U]
20Uf
R
20Uy
2oLy
201
pUNU
nsny
200
[USTI DA
0300
nsnu|
070 |
20U
20U
0.5 L)
5011
.50 U]
asng
05011
201
20U
asoy)
asnu)
050l

n.ons

MW-109D
GIV-56393-040611-LV-004
462011
689.417 - 666.41

22-27

nsa
201
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TABLE2

SUMMARY OF
APRIL 2010 FOLLOW-UP GROUNDWATER ANALYTICAL RESULTS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

Sample Location AMIW-1018 AW-1015 MW-101D
Sample Identificatton GIWV-56393-040611-EV-002 GW-56393-040611-EV-003 GW-56393-04061 1-EV-001
Sample Date Ye2011 4/6/2011 ¥6/2011
Santple Elevation (feet AMSL) 702.35 - 663.35 702.35 - 663.35 664.33 - 589.33
Screen Depths (fect hge) 32-39 32-39 70-75
Sample Type Groundmater Cleanup Criteria " Duplicate

Units a b c

Michigan Ar 14531, Part 201 Cleanup Crileria and Part 213 Risk-hased Screenung Levels Resdentil and Non-Reaidentinl Geneew: Cleanup Criteria !

(1) Cleanup 1 rienia identitied by MDEQ RRD Op Mema Now 1L updated 3/25/2011, pursunnt 1o 1944 PA 451 as amended.
a - Residenbal drinking water critoria.

b - Non-Resudential driking water criterm.

« - Groundwhter surfat e waler interfare.

U - Not present at or sbove the assovaled value,

| - Estimated conventration.

U1 - Estimated reparting limt

R - Repected.

feel AMSL - oot above mean sea level

feet bgs - feet below ground surlare

+ RA NS3a3emn. H-Tahlve
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TABLE 3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

Sample Location AUN-1015 AW-101D AMW-1025 MW-1020 AW-102D MW-103D
Sample Lentificatron VAS.56303-111010-D0-010 VAS-56393-110910-01D-007 V48-56293-112210-DD-107 VAS-50393-112210-DD -8 VAS-56393.112210-DD-092 VAS-56303-111916-DD-087
Sample Date 11102010 114/2010 11/22/2010 112272010 117222010 117192010
Sample Elevation (feet AMST 595.35 - 690.35 665 33 - 6(0.33 £09.78 - 604 18 £G4 43 -F35Q 43 664.43 - 659.43 £75.37 670.37
Szreen Depth (fect bge) 3944 69-71 510 40-35 10-45 29-34
Sample Type Gromduater Cleanup Criterta "
tnits a b ¢
Metals
Alumsnam g/l S0 50 22107 2390 J 2190 l 5350 6240 030" —I
Antimeny ng/l n o 1 0n2 07 WK 1.2411) 023 0.162
Arsenir np/L n m v 49 441 2R 571 nol ARy
Barium ng/L 2000 2000 1400 R a4 141 282 | 195
Bery llinm /L 4 1 41 0239 0.192 0172 0523 vell 0.514
Cattmun np/L 5 3 5.1 127 076k V.ORY nja nim 0.302
Chrommum np/L 100 1M 1 273 325 I 14.7° 153 1657 714"
Cobalt np/L an wn 100 7480 175 A 030 171 18 1 114
Copper nesl 1000 1o 2 145 58.0' R RN 65.7° 70.1° 70
Tren ug/L N nn . 24100" 30500 12300 9z100"" 95400™ 46100
Load gL 3 1 W 112" 1737 7.300"F 339 38.2% 2017
Magnesium pp/L 100000 110000 - S2R00 ) 41400 49R0N R3400 29100 posp
Manganese wp/t 50 50 saon | 11507 I 5280 20507 EFZOR T 500 T I
Mercary np/L 2 2 (NGRS w2 vy 020 0.04J" J 0.047)" 0.04)" —I
M kel up/1 100 100 o 219 755 194 s27 559 [ER]
Selenunm ng/L n Ell Kl 10U 10U] R R R 10u)
Silver e/l W R 0.2 0oy 1028 1S a0 u 00k U iLO7R e U
Sodium e/l 120000 380000 - 24100 24400 2200 240 230 23600
Thallhum ||,;/L 2 2 17 nqe2 Nogun 016l NARN D4NR n1:7
\ arnm ne/L 15 w2 12 7.92" 764" 5.56" l 10.8* | 11.8* 1.2 '|
Zin YA 2400 s000 T 121 W 0 i 318° o
PCBs
Araclor-1016 (PCB- 1016) pp/l - - - 0,020 U 0.020 U awpou nonu anu onzou
Arodor-1221(PCB-1221) nR/L . - - nod0 U DN U My U nowy nou NN U
Arodor-1212 (PCB-1232) kel - - - o v waou 000U oy nn20v nen U
Aroclor-1242 (PCB- 142} ng/L - - - 0020 w0 Uu 1020V noz0 u 020U npau
Aralor- 1248 (PCB-1248) wg/L - - - no2n g o0 U wij {LODRR ) o141 020
Aroclor- 1254 (PCR-1254) np/l - - - nan o0 u nnou nnou anou DU
Araclor-1260 (PCB-1260) ny/l - - - en0 U oy 00086 | 0.0511 NS rAY] nmn
Trlal PCBe ng/L ns U] u2 ND ND 0486 1 00139 ] LD RYS 2

U RA 05630 Mamo-11-Tahlee
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Sample Location

Sample tdentification
Sample Date

Sample Elevation (feet AMSL)
Sereen Deptht (fect bge)
Sample Type

Volatile Orgame Compounds

Acelone

Benzene

Bromeshenzene

Bromody hloromethane
Bremoform

Bromwmelhane (Methyl lromudey
2-Butanone (Methyl ethy] ketone) (MEK)
N-Butylbenzene

Carbon disolbile

Carbon tetra hloride
Chlerohenzone
Chlorobromomethane
Chterorthane

Chlorotorm (Trichloromethane)
Chloromethane (Methyl <hlnride)
2-Chlerotoluene

1-Chlomtoluene

Cymene {p-Tsopropy linluene)
1.2-Dibromo- Y-chloropropane (DBCP)
Dibromewhlormethane

1.2 Dibromaethane (Ethy lene dibromide)
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1.2-Duchlorobenzene
1.3-Dichlorobenzene
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1.2-Dichloropropane
2.2-Duhlorepropane
1,1-Dis hloropropene
115 1,3-Dichloropropene

trana-1.%-Dic hloropropene

€ RA 1157 W3Meme- 1 1- Tablee

Graundwater Cleanup Criteria

i

Lintts

wg/L
ug/L
ng/t
ng/L
np/L
ngfl
np/L
np/L
ne/L
ne/b
np/L
np/l
ne/L
ne/L
up/L
np/l
/L
np/L
np/L
ne/l
ne/l
np/L
ng/L
ng/L
ng/t
ng/L
ng/L
ne/L
ng/L
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ne/L
ng/L
np/L
np/l
ne/L
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a

7n
5
18
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R0
n
13000

8n
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A0
260
150

n2
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&n
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17000
RRN
5

70
1nn

b

2100
5
50
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Ry
M
AR000
210
2300
5
100

17on
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nm

420

nos
2
60N
19
75
4800
2500
5
7
n
100

17hn

200

T

S0
D
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0
10
620
1500
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TABLE3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
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Sample Locatron

Sample [dentrfrcation

Sample Date

Sampie Elevation (feet AMSL)
Screen Depih (feet bge)
Sample Type

Ethylbenzene
Hexachlorohutadirne
2-Hevanone

laopropy| benzene

4-Mothy |- 2-pentananc (NIBK)
Methy lene chlorude
Naphihalene
N-Prapylbenzene
2-Phenylbutane (sec-Bulvlhenzenes
Styrene

Lrt-Butyibenzem

1.1.2.2- Tetra hloroethane
1.1,1.2-Teirac hlororthane
Teleachloroethene

Toluene
1.2.4-Trichlorobenzene
1.2.3-Tru hlorobenzene
1L 1 Trichloreethans:

11 2. Trw Woroethane
Trchlororthene
Trchlorofluoremethane (CFC-11)
123 Trichlasapropane
124-Tnmethylhenzene

105 Trimethy lbenzene

Vinyl chloride

u-\ylene

m&p-Xylones

Freld Parameters

Conductivity, hield
Dissolved asypen (DO, feld

Oxidation reduction potentral (ORPY, tield

pH. neid
Temperature, fuhd
Turbidity. feld

CHA 03619 e 11- Tahlea

Groundwater Cleanup Criterin

Unrts

ne/ L
ne/L
np/L
ng/L
ng/L
ng/L
np/L
ne/L
ng/L
np/L
np/L
ne/L
e/l
ne/L
wg/L
ne/L
ne/L
n/ b
np/L
ne/L
ug/L
Mg/l
ne/L
R/
np/L
ng/L
np/L

mS/om
mg/L

millivells
Doy C
NTU

a

b
15
1000
800

18001

HI

200

u

2600

b

74
42
24900
2306
5200
3
1500
2
W
1on
pAlll
35
azn
5
790

70

IR
051
D
P2
D
1500
11
1p}
j[n)
bl
jin]

17

1
41

TABLE 3

SUMMARY OF

VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
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Sample Lacation
Sample ldentsfication

Sample Date

Sample Elevation (feet AMSL)
Screen Depth (feet bgs)
Sample Type

Metals

Aluminum
Anlimony
Arsemic
Banium
Beryllium
Cadmuum
Chronmum
Coball
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Sodium
Thalhum
Vanadim

Znw

PCBs

Araclur-1014 (PCB-1016)
Aroclor-1221 (PCB-1221)
Aradlor-1232 (PCB-1232)
Aroclor-1242 (PCB-1242)
Aroclor-1248 (TCB-1248)
Araclor-1254 (PCB-1254)
Aroclor-1260 (PCB-1260)
Total PCBs

CFA D519 Memo 1] Tahloa

Groumdwater Cleanup Criterin

Uniis

ng/L
np/L
ng/L
ng/L
ng/L
ne/L
ng/L
up/L
ne/L
ne/L
ng/L
ng/L
ng/L
ne/L
ne/L
ng/L
nR/L
np/L
ne/L
ng/L
np/L

ne/l
pe/L
ng/L
np/L
ng/L
np/L
up/L
/L

a

50
)
1
2000
1
S
nn
4n
1000
wan
4
RILbEN]
El
2
01
50
P
120000
2
45
2400

ns

TABLE 3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

MW-104S MW-104D ATW-1058 MW-105D AMW-1065
VAS-56393-111610-DD-047 VAS-56393-111510-DD-036 VAS-56393-111610-DD-054 VAS-56303-111510-DD-034 VAS-56393-111510-DD-033
11/16/2010 11/15/2010 11/1672010 11/15/2010 11/15/2010
683.66 - 678.66 663.46 - 656.48 697.89 - 692.69 662.78 - 657 78 699.88 - 694 68
20-25 40-45 7-12 42-47 4-9
m
b c
s0 L 4080*" 3090"" 3730 5060°" 1110*"
[ 130 0163 | 0184 0.074 alen 01240
m w 541 13 2 77 1837
2000 1400 Ind 142 177 204 691
4 1 0.a73% 0202 0.282 n430 0.102
s 5.1 0.276 0110 1181 0.217 0084 U
10 1 27.7° 734" I 115 ] 59.2¢ £62 0
100 1nn 1ne 5670 6.180 R440 2210
1K 2 257 28.2° 126 279" 6R1L
wn 32300 260007 19600™" 37800 25000™"
4 kY] 25" 5.920™ 154%™ 24.5" 4050 U
1100000 S5700 1100 12300 #1901 18000
5n 520D I 10907 I 798" [ 956" 1180%° 979"
2 N L 0.05)° I 0.027]" | 0.05T' 0.10 )" 0.04)°
" 1m0 249 251 146 253 5.7
Bl 5 e 1ou io0u 10u ou
9 "2 no2s v nnms aneu o043 U opnu
N 24000 246my 23600 22100 RO
2 17 [[RLE} Qg aing 0127 fan0u
02 12 L 114° 6.62" 7.19" 10.4* Az
LU Ao 14 n9 S0.7 7.4 142
noz2ou nno L an0u 0020 u fnozoe
- D040 U U 0Ny nodo U amgu
no2o v 0020 U opo 1020 U a.nze L
2o v [AXIPNE [EN 1N 83 0020 U .20
[AUG] nu29 nn2zr [(KIVE] anzau
000U 02U np20 U 000U nn7s
nn2ou 0020 u ano v 00220 U on20 U
(O] w2 sy 0u20 W7 NOIRY nn7s
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Sample Location

Sample Identification

Sample Date

Sample Flevation tfeet AMSI ¥
Screen Depth (feet bgs)
Saniple Type

Volatile Organte Campounds

Acelone

Brnzione

Bromohenzene
Bromaodichloramethane
Brimedorm

Bromomethane (Methy [ bromide)d
2-Bulanone (Methy! ethyl kelone) (MEK)
N-Bulylbenzene

Carban disullide

Carbon tetrad hlonde
Chlercbenzene
Chlorobromoemelhane
Chloroethane

Chloroform (Trwhloromethane)
Chloromethanr (MethyTchlunide)
2.Chinrntoluene

4-Chlnrotoluene

Cymene (p-lsopropylteluene
1.2-Dibroma-A-chlorepropane (DBCT)
Dibramoc hloremethane

1 2 Bibromoethane (Elhy lene dibromide)
Dibtromomelhane
1.2-Dschlorobenzene
1.3-Duhlorabenzene
14-Dichlorohenzene

Dic hlorodiluoromethane (CFC-12)
1.1-Dichlaroethane
1.2-Dichlaroethane
1.1-Dichlarocthene

018-1,2-Dic hloroethene

trans-1.2- Dichloroethene

1.2-Dit hlorapropane
2.2-Dic hloropropane
L1-Dichlorapropene
cis-1,4-Dic hloropropene
transe-1,3- Dichloroproprae

CRA 0503934 ema 1] Tohles

Groundwater Cleanup Criteria

n

Lmts

ne/L
rhil
np/l
ne/L
/Ll
np/L
ng/L
ne/L
ne/L
ng/L
np/l
wp/L
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np/ Ll
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5
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1700

b
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5
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R
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1100
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n
%
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o
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D
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R0
1o
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TABLE 3
SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN
MIv-1045 MW-104D2 AlW-10558 MW-I05D
V¥AS5-56303-111610-DD-047 VAS-56393-111510-DD-036 VAS-36393-111610-DD-054 VAS-56393-111510-DD-034
1162010 1152010 11/16/2010 11/15/2010
683.86 - 678 86 603.38 - 658.48 697.89 - 692,89 662.78 - 637 78
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Sample Location

Sample Identificatron

Sample Date

Samiple Elevation (feet AMSL)
Screen Deptlr (feet bgs)
Sample Type

Grounduater Cleanup Criterta

wm

Ethythenzene

Hexa hlorobutadiens
2-Hexanone

lsopropyl henzene
4-Methy1-2-pentanone (MIBK)
Methylene hlonde
Naphthalene
N-Propvibenzene
2-Phenvlbutane (e -ButyThenzene)
Styrene

tert-Bulylbienzene
1,1,2,2-Telras hlorcethane
1.1,12-Tetrac hloroothane
Tetrahlorocthene

Teluene

1.2.3-Trichlorabenzene

ATrchlorohenzene
1.11-Trc hloracthane
L.1,2-Trac horocthane
Trihlorccthene
Trichloroflurromethane (CFC-11)
1.2,3- Trac hloropropane
1.2.4-Trmwthy Ihenzene
115 Trmethy lbenzene
Vinylhlorde
o-Xylene

mép-Rylenes

Field Parameters

Condutivity, held
Dissnlved oxygen (DO), field

Oxidation redur ion potential (ORPY, held n
pH. fickd

Temperature, field

Turbaity, freld

€ FA 056393Mamn |1-Tahles

Uuits

ne/L
e/l
up/L
ne/L
/L
ng/L
np/L
ng/L
ng/L
ne/L
ng/L
ng/L
ng/L
ng/L
pe/l
ng/L
up/L
np/L
g/l
np/L
ng/L
np/l
g/l
ne/l
np/L
ng/l
ne/L

mS/cm
mp/L
lhvelts
su.
Deg, C
NTU

a

74
15
1000
&N
1R0N
5
520
&N
&0
i
&N
8.5
77
5
7an

7

200
3
5
2600
42

o}

h5.R5

b

74
42
2900
2300
5200

1500
20
2an
10
nn
15
azn

790
7n

200

7300
120

~
¥

™

280

6585

1R
[IRIENY
(]
28
D
1500
1
ID
1D
&0
ID
7R
1D

17
15
1n
41

AW -104S
VAS-56393-111610-DD-047
11/162010
683.86 - 678.86
20-25

0.050 |
2nu
20U
0L
U
20U
20U]
200
0L
nstuU
2oy
050
nsou
nsou
0251
200U
20U]
osou
nsov
nso v
fnsau
nsou
A RY
v
nso U
nso U
nsour

0676
168
79
758
1
1000 U

TABLE 3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

MW-104D
VAS-56393-111510-DD-036
1V/15/2010
663.48 - £58.48
40-45

angat
20U
anu
20U
20U
2uu
anuy
20U
au
asou
20U
nsoU
50U
usou
nee U
2001
24U
o500
asel
osou
fnsnu
050U
M
200
osnur
aspU
asnpu

n.7o6
R
-122
7.3R
1252

oo ©

MIW-1055
VAS-56393-111610-DD-054
11/16/2010
697.89 - 692.89
712

nsoy
20U
a0u

2nu

wou

wu
204
v
U
n.50 U
20U
ns0u
usou
050U
nis |
20U
20U
081
150 U
.50 U
nsnu
ns0 L
20U
20U
nsou
0s0u
nso U

0.743
n67
-20
717
1112
M{ULERY)

MW-105D
VAS-56393-111510-DD-034
11/15/2010
662.78 - 637.78

42-47

.00 )
v

20U

20U

mu

20U

20U
20U
20U
(IR
20U
050U
osnu
oy
[EELAE
20U}
20U
0y
usou
.50 U
nsnu
nsou
20U
20U
asnu
0sou
01

N.AG
n.at
36
767
0os
IR

AW-1065

VAS-56323-111510-DD-033

11/15/2010
699,85 - 694 58
4.9

0080 )
20U
20U
20
20U
o
20
20U
20U
nsiy
20U
nse
n.50 U
nsay
2.
20U
20Uf
nsnuy
a5
0s0u
nsou
nsou
20U
20U
os0u
a.1nj
0.2%]

1.205
apn
98
664
1187
1M
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TABLE 3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

Sample Location MW-106D AW-107S ATW-T08S AW-108D AW-100D
Sampls dentrficabon VAS-56303-111110-DD-014 VAS-56393-111210-DD-029 VAS-36393-111810-DD-076 VAS-56393-111710-ND-056 VAG-56393-111710-DD-0AT
Sawiple Date 1/112010 11122010 11/18/2010 1W17/2010 /1772010
Sample Elevation (feet ANSL) 6564.66 - 659 66 594 76 - 689.76 639,32 - 694.32 664,39 - 659.39 665.41 - 630 41
Screen Deptlh (reet bgs) 39-44 a-14 4-2 30-44 22-
Sample Type Gronndiwoter Cleanup Critena

Units a b r
Aletals
Aluminum ne/L 50 30 W40 2910 27701 RIL
Antimany neil b [ Y (.194 0209 il.lnb j Wil |
Arscnic apsl 10 m 0 T P na 9.2) 04)
Barium np/L 2000 2000 1400 155 141 a8 7 nld 750
Bery luim ngsL 4 1 11 0.2h9 0285 a.nn U 0.2760) an U
Cadmum np/L 5 S 5.1 091 n212 anany 0,302 002U
Chrommum pgsL 100 100 1 ER¥] 1.7 048 L L 627]" .87 U
Coball np/l 4n 100 0 ST R 360 0834 16.0 1410
Coppes ngiL 1000 1000 n 264 76’ 42 38.87]" pley
Iren ng/Ll N 3 - 27600 26600™ RIRL 28000 | 5551 ]
Lead g/ L 3 1 34 04 16.9* ans2 U 1307 Y
Magnesiim ngiL 400000 1100000 - 120 170m 26400 124000 26100
Manganese wg/L 50 50 5200 579 [ 16107 a7 3750" 3987 ]
Morcury gL 2 2 w13 aoaf i 0.02]° 020U 0.05]" 20U
Nikel up/l 00 100 10 26 =7 AL 1R A6
Selenium np/L 50 50 5 v 0.3) oul R R
Silver np/L a3 98 w2 [INSRRE) neny onuu nozoU on2uu
Sodium pe/L 120000 130000 - 40400 232 21800 57700 22000
Thallium ng/L 2 2 a7 0.08Y 0296 0429 0381 0067 1
Vanadim ng/l 15 62 12 8.0% 9.86° n2u 8.06]° nxnu
Zine g/ L 2100 5600 e w04 579 1w 160 122
P(Bs
Aro lor-1016 (PCB-1014) na/l - - - nnoy noou neo Ly 0.020U) nuoUf
Arocler-1221 (PCB-1221) np/L - - - ooy nogny Ny Ly 0.039 U] an U]
Aroclor- 1232 (PCB-1232) np/L - 000U 0020 U 0020 U] 0.020 U] 0.020 U]
Arodlor-1242 (MCB-1242) ng/L - - - anavy an2ny no20Lg 020 U] 04120 U]
Aroclor- 1248 (PCR-1248) pisL - - . a2y 0020 U 0012 0.020 1) o020 L
Aroulor-1254 (PCR-1254) np/L - - - n1s 020U 0020 Ul 00y ] nax U
Areclor-1260 (PCB- 1260} urdL - - - a2 IR 020 L] 0020 U} noz20 ;)
Total PCBs e 05 05 u.2 nis ND nmz ome] ND

t RA 15:391Mrme |1-Tables
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Sample Location

Sample Jdentification

Sample Date

Sample Elevation (feet AMSL)
Screen Deptl (feet bgs)
Sample Type

Volatile Orgamc Campounds

Acetane

Benzene

Bromobenzyne

Bromadi hluromethane
Bromofnrm

Beomamethane (Methy] bromide)
2-Bulanone (Methyl ethyl ketone) (MEK)
N-Buivlhenzene

Carbon disuthde

Carbon tetrachlonde
Chlerobenzene
Chlorohromomethane
Chloroethane

Chlorotormy (Tihleromethane)
Chloromethane (Methy |« hloride)
2-Chioratolucne

4-Chlerotaluene

Cymene (p-Fsopropy lielurne)
1.2-Dibromao-}-c hlorapropane (DBCP)
Dibromod hleromethane
L.2-Dibeormocthane (Ethylens dibronde)
Dibromnmethane
1.2-Dichlorabenzene

1.3-Dit hlorabenzene

1.4-Du hlarohenzene
Dichlorediflusromethane (CFC-12)
1.1-Dichloroethane
1.2-Dithlaroethane
L1-Dichloroethene
115-1,2-Duchloroethene
trans-1.2-Dihloroethene

1% Dithloropropane

1.2-Du hloropropane
2,2-Dichloropropane

L1-Di hloropropene

vis-1,3-Dw hloropropene
trane-1,3-Dichloropropene

 FA 0520 Mema |1-Trhles

Graunduater Cleanup Criterta

m

Units o b
ng/L 7 a1an
ng/L 5 5
e/l 18 50
np/L RN 81
/L £ Ll
He/L n 29
np/L 13000 28000
e/l &0 2w
pp/L RN 230
ng/L 5 5
ne/L o 100
ne/b

ng/L 0 1700
p/L &0 R0
np/l 260 1100
ng/L 15n J420
pa/L

ng/L

ng/L n.2 0.3
ng/L R 80
ng/L 03 oS
pa/L &0 2
ne/l &l an
ne/L LX) 19
ng/L 75 75
ne/L 1700 4800
P/l R8O 2500
ng/L 5 5
re/L 7 7
ng/l 70 il
ng/L mne 1np
ngp/L

ng/l 5 5
pe/L

ne/l

ng/L

g/l

1700
200

1D
j[n)
15
2200
D
iD
45
25

1mn

150
llo]
i)

17
1D
740
e0
13
fH2n
1500

20

AIW-106D
VAS-56323-111110-DD-014
11/112010
664.66 - 659 6
39-44

R
nsnt
2nu
nsop
nsou
n.s0 U

R
anu
050U
030U
N5y
050U
050l
nsau
0350 U
nu
2nu
2oL

R
nsnu
200
nsou
nsou
050U
nseuU
050 U
50U
nsnu
050U
030U
nsou
050U
0s0u
ns0u
050U
osou
nsnu

TABLE 3

SUMNMIARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

MW-107S
VAS-56393-111210-DD-D29
1Y/12/2010
694.76 - 689 76
9-14

R
nsnu
REINE}
050U
aspLr
s
R
20U
WS U
asou
050U
nsnu
(1N
nsnu
asnu
20U
20U
20
R
050 U
20U
1500
asnu
050U
sy
aspe
sy
as0u
aspu
asp U
nsnu
nsnu
s
asou
nsnu
asner
osnu

ATW-1088
VAS-56393-111810-DD-076
11/18/2010
699,32 - 694.32
4-9

R
nin
200
030y
nsoy
nsa v

R
20U
nso U
nsou
nsn v
nsou
nsou
nsou
a50L
20U
20U
20U
20U
osou
20U
nsou
ns0v
osnou
nsou
ns0
sy
aspu
nsp
nse0 U
50y
osov
nso v
nsou
asau
030
nsn v

AtW-108D
VAS-56393-111710-DD-056
11/17/2010
664.39 - 659.39
30-44

R
N4}
20U
050U
500
nsnu

R
20U
n.1x]
.50 U
asou
050U
050y
a.5m U
usou
200
20U
20y

R
0.snu
20U
050U
030U
0s5nyU
asnu
050U
nied
sy
asoy
asnu
0sou
050U
asouU
0.sp U
[URURE
asou
050U

AW-109D

VAS-56393-111710-DD-067

11/17/2010
685.41 - 680.41

22-27

R
n.oz0 |
20U
nso
os0u
nsnu
R
REIRY
wsa
050U
ns0 L
n.50 L
nsn !
050U
nsou
RAIRE)
204
pRILRE
pEIRL
nsou
20U
nsou
nsny
nsnu
nsn v
nsnv
asgu
BAIRN
050U
nsou
osou
nso v
[UCTIRE]
nso
050 U
osou
nsou
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Sample Location

Sample Identification

Sample Date

Sample Elevation (feet AMSL)
Screen Deprtls (feet bigss
Sample Tupe

Ethylbenzene

Hexa hlorohuladiens

2-Hexanane

lwpropyl benzene
4-Muthyi-2-pratanonc (AUBK;
Methylene ¢ hlaride

Naphthalene

N-Propyibenzone

2-Phenyibntane (sec-Bulylbenzene)
Sty rene

terl-Butylbenzene
11.2.2-Tetrachloroethane
11,1.2-Telrachloroethane
Tetrachloroethene

Teluene

1.2,4-Tru hlorabenzene
1.2.2-Trichlorohenzene
1.1,3-Trwhloracthane

L1,

Trivhlorocthane
Trihleroethene

Tric hloroflueromethane (CFC-11)
L2 A Tnehloropropans
1.2.4-Trimelthy Ibenzene
1AS-Trimethy [benzene

Vinyl chlande

o-Nylene

mé&p-Xylenes
Treld Pasanteters

Conductivity, field
Dissolved oxygen (DO, field

Oxidation reduction potential (ORT. dield
pH. ekl

Temperature, fuld

Turbidity, el

CRA 150393Mem. 1) Tablre

Groundivater flrnlm’! Criterra

w

Linits

ug/L
uR/L
me/fl
nprb
ng/L
ne/l
np/L
ne/l
ne/L
e/l
L
e/l
np/l
wpsl
upsl
ngsl
ug/L
npsL
ngs L
ug/L
ng/L
g/l
ne/L
ne/L
ng/L
ng/L
e/l

mS/em
me/L
mallivols
s
Dep C©
NTU

a

]
15
1ue0
RO
1800
5

520

2600
42
63

noy-8o

b

71
12
2900
23600
sum
5
1500
20
2
on
an

LIERE ]

18

ansd

D

270
94

Ryl
200

AW-106D
VAS-56303-111110-DD-014
Ty/11/2010
664.66 - 639.66
39-44

050U
2nu
00
2ou
o
200
anuy
20U
20U
3L
20U
1501
nsoy
(Ul
05y
a0U
2oy
nsou
nsou
asou
030U
nso v
2ol
vy
nsu
oy
LU IRV

(L7R5

1omy

TABLE 3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

MW-107S
VA4§-56303-1711210-DD-029
11/12/2010
094 76 - 659.76

9-14

50 L
200
v
2au
00
2oy
20U
20U
20U
s
2y
030 L
nsn L
50U
50U
20U
20t
s U
osuL
uspu
050U
asnu
20U
20U
asou
asnuy
osnu

AWY-1085
VAG-56393.111810-DD-07R
11/18/2010
699,32 - 694 32
4-2

N8N |
20U
G

200
IR
nsov
pAIRE)
RN
nsau
050 L
w26l
2nu
A (R A
nsou
nsu
nso v
nsu
nsou
0L
anu
nsau
osau
0.11]

(751
w2

12
245

MW-108D
VAG-56323-111710-DD-N56
117172010
664.39 - 659 39
39-44

011}
20U
anu
ol
0u
2uu
20y
20l
20
nsny
PRI
030U
050 U
osnu
0l
200U
20
050U
asou
aspu
aspu
0.sh b
o7
20U
nsnu
(U
0151

109
10 U

MW-105D
VAS-36193-1117i0-DD-067
171772010
685.41 - 680 41

2137

0501
20U
0L
2oy

R

204
201U
200
200

w500
2ay

nsou

ns0 U

nso v
0141
2au
zay

n.50 U

nsay

ns00
nsou
0S4y
24U
2ay
nsny
nsity
nsaou

nsul
1.39
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TABLE3

SUMMARY OF
VAS ANALYTICAL RESULTS FOR SELECTED MONITORING WELL INTERVALS
12th STREET LANDFILL
OTSEGO TOWNSHIP, MICHIGAN

Sample Lacation MW-1015 AIW-101D MW-1025
Sample ldentification VAS-56393-111010-DD-010 VAS-56393-110910-1DD-001 VAS-56393-112210-DD-107
Sample Date 11/10/2010 11/8/2010 112272010
Samtple Elevation (feet AMSL) 695 35 - 690 35 665.33 - 660.33 699.15 - 694 18
Sereen Depth (feet bgs) 30-44 69-74 5-10
Sample Type Groundwater Cleannp Croterta "

Units a b ¢

Michigan Ari 431 Part 201 Cleanwp Criderin and FPart 213 Rish-hased S reentng Lovels: Residentinl and Non-Residential Genene Cleanup Criteria ™"

(N Cleanup cnitena pdentibied by MDEQ RRD Op Memo No L updaled 1/25/ 2011 pursuant to 1994 PA 151 as amended.
a- Reaudential dnnking water criferu.

b - Non-Residentinl drinking water « niterin,

¢ - Groundwater surface waler interiace

U Not present at or nbove the associated value

1 - Estimated concentrabion

U] - Estimaled reporting linud.

R - Rejertecl.

R A BSNOWemn 11 Tables
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